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Summary
A completely imptnniable intracranial pressure senior was designed ibr chronic inca.siireincnl of intravcntricular
pressuic (I\"P) in hyijioceplialic patients. It is a passive-resonant ciuiiiit iransdutcr and il)«.- irnplantable sensor
does not contain an active clement such as an electric battery. The size and shape of the sensor are nearly those of
Pudenz's single Wishing device, ^o lhat ihc transducer can be used in place of a ir.idiiional flushing device in the
veiitritulo-peritoneal shunt system. The IVP meter is sensitive to 1 mmH2O '.f pressure and it lias a linear
pressure range from —500 to t 1,000 mmH2O. The zero drift of ihe sensor was negligible during a 10* hour
running test. The errors induced by changes in external atinosphcni pressure v.-erc automatically corrected
by placing a aiciiraii- barometer in the line of pressure-calculation.
The intraveniricular pressure of hydroccphalic dogs was measured by th is new IVP meter and by the I-ADl)
transducer simultaneously, and the rel iabil i ty of this IYP sensor was confirmed.
These senders were applied to eight hydrocephalic patients, and chronic and coniiiuions measurements of the
ventricular pressure \\cre pcrfuimed. These preliminary clinical experiences disclosed; :' 1) 'his 1\'P mclcr oflers
3 method almost ideal fur simple, sale and accurate, recording of the in t r avcn t r i t ular pressure of hydrocephalic
paticni-., (2) patency tif ihe vintricuiar tube can be easily demonstrated by a s i&rp rise of im:r:craiiial pressure at
ihe time ofjngul. tr compiessicii, and f 3; abnormal j*i i->sure ^vax•cs wii!i obiirin. 'cd ihunt ;md il-»eir disappearance
uh-.-n the shunt is woiking arc easily rrcogni/cd.
Key words: intracranial pressure, hydroceplialus
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Fig. I rin- n i r a i i y i - n i r n l "f pal i rnt and nppiiratus
fur conlinnou'; in!rnvi- i i t r i rnl . i r pressure (l\'l>)
innni tor ihg . After i m p l a n t a t i o n , t l i o intracrani.il
piT5.snrc c;in be mrnsurrt l t lu i ' iugh thf . in tact scalp
by placing 'lir probr over 'lir senior.
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Fig. 2 Schematic diagram of I\"P sensor.
A: The inle t of CSF from thr ventricular tube,
B: "1'lie ou t le t of CSF to the peritoneal tube,
C: Bellows, D: Feni tc core, F,: Antenna coil,
F: Condenmr. G: Holding bracket made of cera-
mic, H: Base made of stainless steel.
The arrows show the pathway through which
the ventr icular CSF flows.
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Fig. 3 A: Parts of the IVP sensor.
li: IVP sensor. TI;U IVP senior i» used in ilie place of t i le niching device in sliii::! surgery.
Fig. 4 The IVP sensor is sealed in a specially
designed container and the sensor is disinfected.
After disinfection, the xero point and the span
specific for each IVP sensor is determined.
fc. *
Fig. 5 The external antenna coil (probe).
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Fig. 7 Results of running test of the IVP sensor.
iOiSSSi! i: *HKJ<0 i ^ c^> 9 , r O.?<(1?
 Thc zero drift u.as ncg|igible.
V.
ti
|;.
£
I
t
i
'*:
|
* •
ft
* !•
\"
V
1
i:
X'f;
5?;>!i: if
9, 6
!C t if
•^ f-T- -5.
i'^-5 3.
5 <cypST-;ii5|g32ft:l4i6I^.i'f;j"C'fc 9, I'C s
-Cfcofc. Sj^*?il;tfiiiU{ft-Sri!E'flL-Cfflg!ESrgEfkti:l, '|.
A, ^r ^ Pal^l-S*' G S^ i: ^ 3 S^J Sr -fe >-f -(c fff tD - j •
a**-.^**. -, ^^ • .,
fc (Fig. 7).
2- JMSSf
9. 1 - 2
OSAKA =5Ci!^S1Sri;iQ:. '^OS)'iE3S ffl li, tl'i54^§vE i
10,332 mmII 8 O(l , 013 mb) T, X'niJia: Lfcr't < -500 |,:;
~-M,OOOmmHjO T-,v5?>. JiS^'^^c^
Sfl^iESra*:^-? < i-i-f
^-L^-^-cicitq^^nA-Jdiei^^Q!
1,078.3 mb = l l ,003. 1 nimH2O) t
10
20
3'i
•10
SO
no
711
— 1054—
mrier
,OOOnunH,O-. •-'-£
"ure) , ..J.:;:^
"
 :
 '•':."?>
"- " '?
- ' -..- 4,
" '' .'! •:£ .i^
. "•$.
•«= . "*
- '' ''?.'•:%•
" ';-.*
..
 f. - '-*•<?i Hz ij-
-ina) . : -.1
»I) ' • * * * ? . .
316) •;._.;?:.
,_ -
Height
aljove
sea level
0
in
20
30
40
50
60
70
80
90
100
200
400
GOO
(The dala are
Atmospheric pressure
n.b
0
in
- 2.36
3
— -1
— it
~- i
54
. /4
89
OG
-. a.24
- 9.41
-10
-1!
-23
.58
.74
.75
-47.15
-70-05
for a ternperaiure
inmH
0
- 24
30
,0
.1
i
1000.
^
r. DUU
£
0
CL
>
— -18
- 60
.1
.1
f
!
t
i
->>!
! 'i1
*
esoo
- 72.0
- 04
- 96
.1
.0
-108.0
-119
-242
-481
— 714
of20'C)
.8
.3
.1
8
(iiiiij1
 * ,^
' ^>
9000
^i \di i^
| i
[ i
< !
!
' ji i
^J«. . r
\ •
i ^^^
! i^i '
10000 10500 11000 11 <!00
Atmospheric Pressure
Fig. 8 Range ol I\
For example, ai
of 9,000 inrr,H,O
mmHjO is noi rc
presiure of I0.50'i
900 mm 1I..O is no
ERRORS
PROBE-SENSOR
.- i^1""^"™u™...u.,
P mcu-.r.
(mmH ?O)
ZLK
11800
very low adnosphi-rjc pressure
s-\ ivr of !•.-
liable. At a
niirjH.O, an
i ic l iable.
INDUCED
POSITION
5 il'ian about -300
l i i i jh atmospheric
1\ '!* rc.--.ding over
BY
CHANGE
.81
mb=9,305. 1 mmH,O> T'li 1,697 mmIKO
:
 • '•; :;J. KS (Table 2) v ^ .
J|||[t . .;.". •.,''•*-. •
5 10000 ;. V '"
noun . . 'f
?:5.$}i f~^.!£}l (:frn?fiiEJi I mmH,O)
-500- + l ,OOOmmH s O
.
.'|. <• ^•SST'O— 'N'
, - fe^f- — l^O => -f ,1- 1 f&lti
^y ? K • fV
___ _ __ ._-__ _ ._ __ _
2 4 6 8 3 2 4 6 ^8^ :-3-~- 5" ? To '* C£G
ig
-
 <J Errors are
 "
e5li?ihk- «h™ "P-d^n move-
mtut of vhe probe 'to ilie sensor ii within 10 mm,
when its lateral movement is wi th in 10 mm, and
when i i s i n c l i r , a i i u r i i & within 15 degrees.
', 1"C :
. t
.'i: I cm tM'l. -fe^f--i:7*P-'< in vitro
>ar->;^^l^i±7.L.. 2 - 3 j iR& CT.scan
^armiEtr^io^^Sr 'rfo^. 2 st--)*^
^ias!Si!S5:f!a nombuislS .o^a;ii^:-?.i?>*K^.Tf^-:4i'1f r
.{ /'i«iu:x. '^-.r ' l^-JX-MJSilu, -^/v^-n^tfiiifr i«^, •Ut^Ti- t iviaiLn^ri : t.t. fiK-'^^
- :lffi;t!a--jf
'(•'•''
>w-.- .-..-•-MS.^ ? •:'=...
Tij5 Si• i *- '
-^ ;•"••;
•%:-3;-
Q:;^  • «•
8>^:S7 •'
""i-i'" .-
*C? i:
' 4'
•>.-1 :
^
!
-%t^:
j so~H,0
OSAKA
SO«H:0
L A D D
OSAKA
L ADO
io~H,0
30 sec 30 see v
OSAKA '
; SO..H o
L A D D
300
0
-HrO
10 sec 10 sec
C D
I ig. 10 Vermicular p:rsMiu: recording of a hydroeephalir dog l>y our new 1VP meter '.OSAKA) and ihe ICP
meter maflr by the I.AUD corporation (I.ADO).
A: Klcvation of ihc ventricular pressure when physiological saline was infused i n to ilie •.(•utricle far row).
B: Drrrea^c of the ventr icular pressure when the rcreforospinal f l u id was wi thdrawn from ti le vc utricle (arrows).
C: Klevaiion of the ven t r i cu l a r pressure at the t ime of jugular vein compression. (Q,: Qucckensledt). Ihc two
arrows indicate starling and te rminat ing points of ihc maneuver.
D: A ventriculo-peritoneal shunt using our new 1YP sensor was performed on a hydroccphalic dog. The
recording was made seven days afte.r the operation. O_: Qiicckcnstcdt maneuver, V: Vulsalva maneuver.
The arrows indicate starting and terminating points of these maneuvers.
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Table 3 Summary of clinical data in eighl pat ients in whom our new IVP sensors were implanted
Sex and Age F i t . dings of IVP recording
Ca'e at fine of Kiiolocv of Present ~
No. operation hyduicephalus operation Shun t closed Shunt opened
1 F. 75yis bacterial V-P shunt wi th f requent fi w-aves 1,0 pressure waves
meningi t is on-off valve
2 M. I2yrs .iqucducial revision of V-P A ai.il B waves some B waves
steiH'sis ( i n i t i a l shunt wi th remained
s h u n t at lyrs of age) on-otT valve
3 M. lyr 61110 C'liiiri rev is ion of V-P A and K waves no pressurt waves
:
 *ype 1 1 slivint
4 M. 2yrs ur.known (initial revision of V-P no recording no pressure waves
shunt at 18 shunt
months of age)
5 F. 54yrs NPH V-P shun t wi th some H v.aYcs. no pressure .waves
Arzheimer? on-off valve at sleep
C M. 19yrs non-ruptured V-P shunt wish no pressure wave i.o pressure waves
arge AVM in • on-off valve
basal ganglia
7 M. 50yrs A. com aneurysm V-P ilium with soirn: H waves no pressure waves
post- SAH on-off valve
8 M. 30yri aqueciucial conversion from frequent B waves no pressure waves
stenosis ( ini t ial V-A to V-P shunt
s'.aiiii at 23 yrs with on-off valve
oi age)
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rerorded. This was due to the slit ventriel ewhich temporarily ob'triK'ted the vrn t r i i u la r lube at the t ime
of manipula t ion .
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